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INTRODUCTION 
In view of a  distinction which has been drawn between the meta- 
bolic response of a tissue exhibiting excitation ("excxtatlon"  "  metabolic 
effect")  and  that  which  results  from  stimulation not  followed by 
excitation  ("stimulation metabolic effect"), Hattingberg  (1934a,  b) 
has recently carried out experiments on the electrical stimulation of 
red cell suspensions, which presumably cannot be  "excited" in  the 
usual sense of the word.  He describes effects on the metabolism of 
these suspensions which he regards as manifestations of a stimulation 
metabolic effect pure  and simple.  His observations can be  briefly 
summarized as follows. 
Mammalian and nucleated red cells,  suspended in NaC1 or  phos- 
phate buffers, were placed in Barcroft manometers and stimulated 
by the passage of a  current  across  two bright platinum electrodes 
situated on the two sides of the vessel.  The stimulation was supplied 
either by an induction coil or by condenser discharges at the rate of 
about 25 stimuli per second, and was of such an intensity as would 
provide  from  3.(10-0  to  3.(10-0  cal./sec.  The  stimulation  was 
applied for 20 seconds out of each minute, and readings of the oxygen 
consumption were made every  15  minutes.  In the  case  of all  the 
types of blood cell used, the result was found to be all increase in 
the rate of O2 consumption of from 70 to 170 per cent.  The increase 
in the rate of 02 consumption was found to be roughly linear with the 
amount  of  current,  and,  by  using Warburg  respirometers,  it  was 
found that the R.Q. associated with the increased metabolism is in 
the neighborhood of unity.  Further experiments on suspensions of 
goose cells, laked by freezing and thawing, showed that this stimula- 
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tion metabolic effect is not  dependent  on  the  cells being intact,  but 
similar results could not be obtained on an inanimate model of  char- 
coal with  adsorbed  oxalic  acid.  It was concluded  that  the  effect is 
the  sum  of  two  distinct  effects,  an  increased  O,  consumption,  and, 
under  suitable circumstances,  an increased anaerobic acid formation, 
and that it may be due either  to a  permeability effect or to a  modi- 
fication of the  respiratory mechanism. 
Because of the  obvious importance which  would  attach  itself to  a 
system  in  which  a  pure  stimulation  metabolic  effect  could  be  ob- 
served,  we  have  repeated  Hattingberg's  experiments  by  other  and 
more sensitive methods.  Effects such  as he  describes  can  certainly 
be  obtained,  but  the  explanation  of  them  is  wholly  different  from 
that which  Hattingberg gives, 
Methods 
The measurements of "O~ consumption" were made in a  specially designed 
Fenn respirometer consisting of two cups, of volume 25 cc. (including  side cups), 
joined by a capillary of which every centimeter hasa volume of 4.5 ram.  s  Mounted 
in each cup are two electrodes of shiny platinum, 20 ram. by 8 mmo by 0.1 ram., 
and about 20 ram. apart.  To each cup is attached a side cup in which lysin, etc., 
can be placed, and there are the usual receptacles for KOH.  In the initial stages 
of  the  investigation,  the  respirometer cups  and  electrodes  were  cleaned  with 
water, alcohol, and ether,  but later they were soaked overnight in bichromate 
~:leaning fluid.  The  respirometer was  contained  in  a  water  bath  at  37.5°C., 
controlled to within 0.01°C.,  and was rocked to and fro through an arc of 70  ° at 
the rate of 100 per minute.  Glass beads were put in  the cups to increase the 
agitation of the fluid,  but the presence or absence of the beads does not affect 
the results. 
The stimulating circuit first used was an induction coil circuit, as described  by 
I-Iattingberg, but this was soon replaced by a circuit supplied by the 60 cycle A.C. 
mains through a transformer, with a resistance and millismmeter in series.  This 
gives effects identical with those given by the induction coil provided the 60 cycle 
current is adjusted so as to give the same heat effect in the system as that obtained 
from the  induction  coil.  The  resistance  of  the  material  in  the  respirometers 
(saline, red cell suspensions,  etc.) was measured in every experiment. 
After allowing  30  minutes for equilibration,  the  current  was applied for a 
variable time, usually 8 minutes, and observations of the movement of the drop in 
the  capillary were  made  every minute  until  a  final equilibrium  was  reached. 
While the current is being applied, the readings of the position of the drop must be 
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nothing  to  be  desired either as regards sensitivity or its properties as a "dead 
beat" instrument. 
Other experimental details will be given in their place. 
A  General Description of lhe Phenomena 
The effect of electrical stimulation on the rate of 02 consumption 
of a  red cell suspension is easily demonstrated, and Fig. 1 shows the 
typical result for a  30 per cent suspension of rabbit erythroc.ytes in 
1 per cent NaC1.  The magnitude of the stimulus applied was  3.1 
(10  -8)  amp./cm  2.  and  6.25  volts/era.,  and  its duration 8 minutes? 
The effect is relatively enormous, the resting O2 consumption of the 
cells being only 22.2  mm.3/gm./hr., and the increase in the apparent 
O2 consumption being over 200  per cent:  It will be seen that just 
after the application of the stimulus the graph dips below the line for 
the resting 02  consumption; this is clearly a  heat effect due to the 
passage of the current, as Hattingberg observes.  Thereafter follows 
the greatly increased 02 consumption.  The values upon which Fig. 
1 is based are shown in the first four columns of Table I. 
The first four columns of Table I  are drawn up in the conventional 
way; the first column gives time intervals, the second the position of 
the drop, in cm., in the capillary, the third the movement of the drop 
in the  preceding  time interval, and the fourth the apparent rate of 
O9 consumption (mm.8/gm./hr.) in each time interval.  The conven- 
tional method of expressing the results, however, is a very misleading 
one in  this  case,  because the movement of the drop  is  affected by 
factors which have nothing to do with 02 consumption, one of them, 
for example, being the heating effect of the current.  It is therefore 
better  to plot,  as in  Fig.  2,  the actual position  of the drop  in  the 
capillary at each time interval.  The data upon which Fig. 2 is based 
are shown in the fifth column of Table 1 (A2), and are obtained from 
the  figures  in  the  second  column  by  repeated  subtraction.  When 
the current is applied, the drop moves away from the stimulated vea- 
l This probably represents a greater stimulus than that used by Hattingberg, 
but the effects are also greater.  Hattingberg gives his electrical values in terms 
of  cal./see.,  but  preferable units are the current density (amp./cm.  2) and the 
field strength  (volts/cm.).  The frequency used by Hattingberg  (25 per sec.) is 
less than ours (50 cycles per sec.), and a complete study of the phenomena from a 
physical point of view should include a study of the frequency dependence. 268  STIMULATION  OF  RED  CELL  SUSPENSIONS 
sel  (because of heating),  and as movement in  this  direction  corre- 
sponds to  an increase in volume, it is  regarded as positive; the drop 
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FxG. 1.  Change in the apparent rate of 02 consumption of a red cell suspension 
as a  result of electrical stimulation between  the tenth and eighteenth minutes. 
Ordinate,  02  apparently  consumed,  mm?/gm./hr.;  abscissa,  time  in  minutes. 
The resting 02 consumption is 22.2 mm?/gm./hr. ERIC  PONDER  AND  JOHN  MACLEOD  269 
then returns towards its equilibrium position, which it soon reaches. 
The current being turned off, however, the drop then proceeds for a 
considerable distance in the direction of the stimulated vessel; this 
movement is  considered negative,  since it  corresponds to  a  decrease 
in  volume of the  stimulated system.  Conventionally, it would be 
regarded as evidence of an O3 consumption. 
In Fig. 2, the application of the current is followed by a small heat 
effect (positive), which is not maintained, and even while the current 
TABLE  I 
Time  Reading  of  drop  AI  Rate  A2  Aa 
mln,  mm)lgm.lhr. 
0  7.4  .... 
10  6.6  0.8  22.2  --0.8  0.0 
Current on 
12  8.2  --1.6  234  0.8  1.76 
14  7.8  0.4  58  0.4  1.20 
16  7.4  0.4  58  0.0  0.64 
18  6.95  0.45  69  --0.45  0.03 
Current off 
20 
22 
24 
28 
34 
40 
5.3 
4.7 
3.85 
3.15 
2.35 
1.87 
1.65 
0.6 
0.85 
0.70 
0.80 
0.48 
241 
86 
124 
42 
42 
22 
--2.1 
--2.7 
--3.55 
--4.25 
-5.05 
--5.50 
--1.46 
--1.90 
-2.59 
-2.89 
--3.21 
--3.21 
is still applied the drop moves back towards its equilibrium position. 
When the current is turned off there is an accelerated movement of 
the drop in  the negative direction, this corresponding to  the large 
peak in Fig. 1, which, if considered as a rate of O~ consumption, would 
correspond to a  rate of about 800 per cent greater than the resting 
rate.  The  drop  continues to  move in  the negative direction with 
decreasing rapidity, until it is moving at the rate corresponding to 
the resting O~  consumption.  Comparing Figs.  1  and 2,  it  will be 
apparent that the conventional way of representing the results greatly 270  STIMULATION  OF  RED  CELL  SUSPENSIONS 
exaggerates and in some respects falsifies the state of affairs; the heat 
effect, for example, is magnified in Fig. 1 and at the same time is too 
short, and the peak in the rate of 03 consumption is partly due to the 
fact that the current has been turned off and the heat dissipated. 
In order to eliminate the continuous movement of the drop which 
results from the resting respiration of the cells, it is even better to use 
the respirometer differentially, cells being placed in both vessels, and 
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FIG. 2.  Same results as in Fig. 1, but plotted with actual movement of the 
drop, in cm., on the ordinate. 
the contents of one being stimulated.  Elimination of the effect of 
the resting metabolism on the movement of the drop  leads to  the 
figures in the sixth (43) column of Table I, from which Fig. 3 is plotted. 
It is similar to Fig. 2, except that the heat effect appears somewhat 
greater  and that  the drop passes to a  position of  final equilibrium 
after some 30 to 40 minutes, just as it would do if oxygen were used 
up  as a  result of the stimulation. 
It  did not occur to  Hattingberg,  apparently, to  try the effect of ERIC  PONDER  AND  .]'OH2~T ~LACLEOD  271 
stimulating a  1 per cent NaC1 solution in which no cells were present. 
Fig. 4, plotted in the same way as Fig. 3, shows what happens when 
this is done.  There is a heat effect which is not maintained, and this 
is followed by a movement of the drop in the negative direction, i.e. 
past its original equilibrium point, to an extent  which would corre- 
spond to an apparent O~ consumption of about 13 ram.  s  This effect 
we shall call the "NaC1 effect.  ''~  It will be dear that when red cells 
are stimulated in a medium consisting of 1 per cent NaC1, the NaCI 
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FIo. 3.  Same results as in Fig. 2, plotted in the same way, but with the resting 
O2 consumption  eliminated  by  the use of a differential  respirometer. 
effect must add itself to any stimulation metabolic effect attributed 
to the presence of the cells.  It is true that the apparent O~ consump- 
tion observed when a  suspension of red cells is stimulated is always 
greater than that obtained by stimulating either 1 per cent NaC1 or 
It is to be emphasized that the new equilibrium which corresponds to a dim- 
inution in the volume of the stimulated system is a permanent one, and that the 
drop remains at the new equilibrium  position for at least 6 hours.  This applies to 
all the volume  decreases described  in this paper. 7, 
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the supernatant fluid in which the cells are suspended, and this might 
lead one to think that there is a stimulation metabolic effect, attribut- 
able  to  the presence of  the  cells,  and  in  excess of the  NaC1  effect. 
Unfortunately,  all  the  effects  (except  that  due  to  heat)  disappear 
when  the electrodes are platinized,  and it will be shown below that 
what has been considered as an 02 consumption is really an electrode 
artifact. 
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FIG. 4. Effect of the passage of current through a  1 per cent  NaC1 solution. 
Ordinate, movement of drop, in cm. of capillary; abscissa, time in minutes.  The 
current is applied between the tenth and eighteenth minutes. 
The NaCl Effect 
That the NaC1 effect, i.e. the diminution in volume obtained when 
a  current  is passed between shiny platinum  electrodes through  a  1 
per cent NaC1 solution,  is an electrode artifact is shown by the fact 
that it disappears when the electrodes are plafinized.  A typical ex- 
periment  is  shown  in  Table  II  and  Fig.  5. 
These results are plotted in Fig. 5.  It will be seen that  the NaC1 ERIC PONDER  A!~  JOHN M~ACLEOD  273 
effect completely disappears when the electrodes are platinized,  and 
that the increase in volume due to heating is maintained  during the 
entire period of stimulation,  while when the electrodes are shiny the 
initial  increase  in  volume is  not  maintained,  but  is  followed by a 
volume decrease even while the current is still on.  It is obvious that 
in the case of the shiny electrodes the volume increase due to heat is 
being off-set by a volume decrease (the NaC1 effect), which apparently 
begins as soon as the current is applied.  For this reason the size of 
TABLE II 
Time 
m.ln. 
0 
2 
4 
6 
8 
9 
10 
12 
14 
16 
18 
20 
Movement of drop, era. 
Shiny electrodes 
0.00 
1.10 
0.80 
0.25 
-0.25 
Current off 
Platinized electrodes 
0.00 
1.45 
1.60 
1.65 
1.70 
Current off 
-1.70 
-2.15 
-2.60 
-2.80 
-2.95 
-3.05 
-3.10 
0.50 
0.30 
o.10 
0.05 
0.0o 
0.00 
0.00 
the  heat effect in  these  systems  does  not  depend on the  square  of 
the current,  but rather  on the  current  itself. 
The  NaC1  effect  obtained  with  shiny  electrodes  seems  to  occur 
equally well irrespective  of  the  nature  of  the  gas phase  above the 
liquid,  as can be shown by evacuating the system and replacing the 
atmospheric  gases  with  nitrogen,  hydrogen,  or  helium.  It  is,  of 
course, very difficult to be sure that the replacement is complete, but 
we are certain that it is complete to the extent of 99 per cent at least, 
and that the magnitude of the volume decrease which follows stimu- 
lation  is not  appreciably  altered.  As might  be  expected,  it  is  im- 
material whether or not KOH is placed in the respirometer cups. 
In view of the fact that the gas phase does not seem to be directly 274  STIMULATION  OF  ~  CELL  SUSPENSIONS 
involved, we tried to  obtain  the effect with substances other than 
NaC1.  All the substances were made Up so as to be equivalent, as 
regards conductivity, with a  1 per cent NaC1.  Table III shows some 
typical results, and the magnitude of the effect can be judged from 
the decrease in volume observed at final equilibrium.  In  all  cases 
the stimulus was 4.7  (10  -3)  amp./cm.,  2 and 6.25  volts/cm,  applied 
for 8 minutes. 
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Fro. 5.  Similar to Fig. 4: full curve, shiny electrodes, broken curve, platinized 
electrodes. 
The  volume  decrease occurs  with  all  the halogen  salts,  and  its 
magnitude is roughly proportional to the ease with which the halogen 
radicals are displaced.  There is a  somewhat smaller effect with the 
carbonates, but none with nitrates, phosphates, or sulfates. 
In the case of the halogen salts the volume decrease is accompanied 
by the production of I2, Br~, or Cl~, as the case may be, the greater 
part of the gases apparently being in solution.  Since the gases were 
found to appear either in very small quantities or not at all when the ERIC  PONDER  AND  JOHN  MACLEOD  275 
electrodes were platinized (under which condition the volume decrease 
is also absent), we thought that there might be a  direct relation be- 
tween the amount of titratable I2, Brs, and CI~, and the magnitude of 
the volume decrease.  The relation, if any, appears to be a very im- 
perfect one, for although the average amount of titratable I2  (0.46 
millimols/litre) and Br~  (0.63  millimols/litre) is consistently greater 
than the average amount of titratable CI~ (0.28 millimols/litre), the 
correlation coeitident between the volume decrease and the amount 
of titratable halogen is only about 0.2.  Very little reliance, however, 
can be placed on these quantitative estimations, for the results are 
TABLE  HI 
Substance  Volume decrease 
KI 
KBr 
NaC1 
LiCI 
K,CO, 
KCI 
MgC1, 
NaF 
KN(h 
KH=PO, 
K,SO, 
MgSO, 
18.0--29. ? 
21.1-28.1 
13.9-18.0 
14.9 
12.3 
9.5 
5.9 
1.2 
0.0 
0.0 
0.0 
0.0 
greatly dependent on the state of the electrodes, and this seems to 
vary from time to time. 
Early in the course of the investigation we noticed that the NaCI 
effect and the apparent Os consumption observed when red cell sus- 
pensions are stimulated both tended to become less when the stimu- 
lation was repeated.  At this time the respirometers and the elec- 
trodes were being cleaned after each experiment with water, alcohol, 
and ether.  Shortly afterwards we noticed that the effects were be- 
coming very much smaller on successive days, and were, in fact, tend- 
ing  to  disappear  altogether.  Suspecting  that  the  electrodes  had 
become "dirty," we cleaned the entire apparatus with a  bichromate 276  STIMULATION  OF  RED  CELL  SUSPENSIONS 
cleaning solution, and this resulted in the re-appearance of the effects, 
on  a  greater  scale,  indeed,  than  ever before.  Since  then  we  have 
found  that  the  ease  with  which  the  electrodes  are  "poisoned"  or 
"saturated"  depends  on  the  amount  of volume  decrease.  For  ex- 
ample, in a  solution of KI the volume decrease produced by the pas- 
sage of 75 milliamps,  for 8 minutes is about 30 ram. 3 when the elec- 
trodes are freshly cleaned; a second passage of the same current, how- 
ever,  may  produce  only  about  half  of  this  effect,  and  succeeding 
stimulations will produce even less.  It is necessary to soak the elec- 
trodes for more  than  24 hours  in  denning  fluid  in  order  to  restore 
them to their original condition.  In a solution of NaC1, on the other 
hand,  this poisoning of the electrodes is much less apparent,  just as 
the volume decrease obtained is smaller.  The electrodes, moreover, 
are much more readily  "denned." 
While these effects on volume dearly come under the  category of 
electrode phenomena,  it is extremely difficult to imagine the type of 
reaction which would result in a permanent decrease in volume.  The 
effects seem to be associated with  electrode reactions  in  which  CI~, 
Br~,  and  Is,  among  other  things,  are  formed,  and  these  particular 
reactions seem to occur only at shiny platinum  electrodes,  at  which 
the  potential  drop  is  great.  One  is  inclined  to  suggest  that  the 
volume decreases may be due to the adsorption of some substance on 
the electrodes, in which case the poisoning referred to above may be 
due  to the  dectrodes  becoming  saturated  with  this  substance.  It 
must be admitted, however, that this suggestion is quite speculative,  a 
3 It is perhaps significant that  the volume decrease continues to develop for 
several minutes after the current has been turned off.  This suggests that a new 
equilibrium is being attained  comparatively slowly, limited, perhaps, by diffusion 
rates.  Although  the little evidence we have is against the gas phase being directly 
involved in a chemical sense, it is quite possible that the primary effect takes place 
in the liquid phase and in the neighborhood of the electrodes, and that a new 
equilibrium is then reached between the gas phase and the liquid phase, so that the 
decrease in volume observed is really a  decrease in volume of the  gas phase, 
occurring irrespective of the nature  of the gas and consequent  upon  chemical 
changes in the fluid.  The matter might be further investigated by means of dila- 
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Effects Observed on Stimulating Red Cell Suspensions 
The diminution in volume observed when red cell suspensions in 
1 per cent NaC1 are stimulated by the passage of a current is always 
greater than that obtained by the passage of the same current through 
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Fxo. 6.  Passage of current (a) through 1 per cent NaCI with shiny electrodes, 
(b)  through red cell suspension  with shiny electrodes, and  (c)  through red cen 
suspension with platinized electrodes.  Ordinate and abscissa as in Fig. 4. 278  STIMULATION  OF  RED  CELL  SUSPENSIONS 
1 per cent NaC1,  but this effect is also an electrode artifact,  which 
disappears  completely  on  platinizing  the  electrodes.  Fig.  6  shows 
the results obtained by stimulating (a)  i  per cent NaC1 with shiny 
electrodes,  (b)  a  30 per cent suspension of rabbit red cells, also with 
shiny  electrodes,  and  (c)  the  same  cell  suspension  with  platinized 
017"i. 
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FIO. 7. Passage of current through red cen suspension (circles), suspension of 
strornata  (crosses), and  hernolyzed  cell  contents  (triangles).  Ordinate  and 
abscissa as in Fig. 4. 
electrodes.  In each case the stimulus applied was 4.7  (10 -3  )  amp./ 
cmt., and 6.26 volts/cm, for 8  minutes. 
It is this  diminution in volume which Hattingberg has apparently 
mistaken for an increased O~ consumption resulting from stimulation. 
From the point of view of cell metabolism, etc., it is no doubt academic 
to  discuss  the  properties  of  an  electrode  artifact,  but  there  is  evi- 
dence that the effect observed in the case of red cell suspensions is not ERIC PONDER AND JOHN MACLEOD  279 
merely the NaC1 effect on a  large scale.  (a) The effect obtained in 
the case of suspensions of intact red cells is greater than that found in 
the case of either stroma  suspensions  or  cell  contents obtained  by 
freezing and  thawing, even when the resistance of the contents of the 
respirometer is kept constant by adjusting concentrations (see Fig. 7). 
The magnitude  of  the effect therefore appears to depend on the cells 
being intact.  (b)  It  does not depend,  however, on  the  cells being 
"alive" for as great effects are obtained with suspensions of red cells 
treated with 0.6 per cent formol as with suspensions of normal cells. 
Formol-treated cells show no resting oxygen consumption.  (c) While 
it is certain that the NaC1 effect is not modified by the presence or 
absence of KOH in the respirometer cups, it is by no means certain 
that the effects observed in the case of red cell suspensions are not 
modified.  In  some  experiments we  have  found  a  smaller  volume 
decrease when KOH is absent:  in others, there has been no appreci- 
able difference. 
If this last point could be decided, it would enable us to say more 
definitely whether the effects observed in the case of suspensions are 
simply the NaC1 effect on a large scale, or the NaC1 effect together 
with an  additional effect of a  different kind,  and the point has  an 
obvious bearing on the respiratory quotients which Hattingberg has 
reported  as  associated  with  red  cell  suspensions  which  have  been 
stimulated (R.Q.'s of 0.8, increasing to about  1.0).  The point,  how- 
ever, is almost impossible to decide, for if we attempt to decide it we 
have  first  to  pass  the  current through  the  suspension  with  KOH 
present, and then to pass it with KOH absent (or vice versa).  If we 
do not clean the electrodes thoroughly between the two stimulations, 
we find a  smaller volume decrease on the second stimulation; this is 
clearly due to the contamination of the electrode as a  result of the 
first stimulation, but the difference might be erroneously put down 
to presence or absence of the KOH, and equally erroneously regarded 
as evidence for there being an R.Q.  If we try to clean the electrodes 
between stimulations, this process requiring about 24 hours immersion 
in cleaning solution, it is clearly impossible  to use the same cell sus- 
pension for the second stimulation.  ~ 
4 It is only fair to Hattingberg to point out that he could not possibly have 
observed the final decreases in volume, because he apparently worked with non- 280  STIMULATION OF  RED  CELL SUSPENSIONS 
Effects Observed on Stimulating Serum 
When currents of the same magnitude as above are passed through 
serum,  as opposed to NaC1 and red cell suspensions,  there appear to 
be  still  other  electrode  artifacts.  With  shiny  platinum  electrodes, 
there is a  relatively enormous heat effect which steadily increases as 
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Full curve, shiny electrodes, broken 
curve,  platinized  electrodes.  Current  applied  between  tenth  and  sixteenth 
minutes.  Ordinate and abscissa as in Fig. 4. 
the  current is flowing,  and  this  effect is  so great that  the period of 
stimulation has to be reduced lest the drop run out of the capillary. 
When  the  current  is  turned  off,  the  drop  moves back  towards  the 
differential  respirometers and interpreted all changes  in  terms of "rates of O~ 
consumption."  What his R.Q.'S mean  is impossible  to say, for respiratory quo- 
tients have no meaning in connection with these systems. ERIC PONDER AND JOHN MACLEOD  281 
equilibrium position,  but  soon  stops  at  a  new equilibrium position 
which represents a marked increase in volume.  This new equilibrium 
is  maintained,  apparently,  indefinitely.  When  the  electrodes  are 
platinized, the heat effect is much less, and the drop promptly returns 
to  its  original  equilibrium  position  when  the  current is  turned off 
(see Fig. 8). 
Like the volume decreases observed in  the case of NaC1,  red cell 
suspensions,  etc., the volume increase obtained in the case of serum 
undergoes a  steady diminution in magnitude on successive stimula- 
tions.  Again, and for the same reasons as given in the case of the 
cell suspensions, we have been unable to decide whether the presence 
or absence of KOH modifies the effect. 
SUMMARY 
The  apparent  increase  in  the  rate  of  02  consumption  described 
when an alternating current, or induction coil current, is passed through 
a red cell suspension (in a  buffered NaCI solution) is not a metabolic 
effect in any sense of the word.  The passage of the current results 
in a  permanent volume decrease in the system, and it is this which 
has been erroneously interpreted as an "increase in the rate of O~ con- 
sumption."  Its  magnitude is  about  1  part  in  1000.  The  utiliza- 
tion of 02 is not involved at all, and the same effect is obtained, on 
a somewhat smaller scale, when the current is passed through a solu- 
tion of NaC1 or of the other halogen salts.  The effects occur only 
with  shiny  platinum  electrodes,  and  disappear  entirely  when the 
electrodes  are  platinized.  Passage  of  the  current  through  serum, 
on the other hand, results in a  permanent increase in the volume of 
the  system,  this  effect  also  disappearing  on  platinization  of  the 
electrodes.  The  effects are apparently related to  obscure electrode 
phenomena. 
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